The article deals with the analysis of the requirements for the trade of electricity produced using renewable energy sources (RES) with the third countries. Georgia is considered a potential trade partner, as it has abundant hydro energy resources and plans for the interconnection with the neighbouring countries, first of all, with Turkey; and the latter is joining the continental European power system. The authors define what should be done in Georgia (technical, institutional, legal, regulatory developments) in order to fulfil the requirements of the Directive 2009/28/EC and allow electricity trade between the EU and Georgia.
INTRODUCTION
The Renewable Energy Directive adopted in 2009 sets binding targets for renewable energy. The new Directive focuses on achieving a 20% share of renewable energy in the EU overall energy mix by 2020. Every Member State (MS) has to reach individual targets for the overall share of renewable energy in energy consumption. In addition, in the transport sector, all MS have to reach the same target of a 10% share of renewable energy [1] . All MS were obliged to prepare their National Renewable Energy Action Plans and submit them to the European Commission until June 30, 2010 [2] .
To achieve so ambitious targets the EU Member States should cooperate between themselves. The convergence of support schemes and market integration has to be reinforced to ensure that renewable energy sources and technologies become economically competitive as soon as possible. The European Commission analysis suggests that up to 10 billion Euros could be saved yearly with a more integrated approach [3] . The Commission will assess the effective functioning of the cooperation mechanisms in 2014.
In order to meet its target on production of electricity from renewable energy sources, MS may cooperate with one or more third countries. Electricity produced using renewable energy sources in a third country can be counted towards the national target only if some strict conditions are met [1] . According to the MS forecasts that were submitted to the European Commission in December 2009, only a comparatively small quantity of energy is expected to be subject to the cooperation mechanisms. Most MS plan to fulfil their RES targets domestically, but they recognise the uncertainty of their projections at this stage. Therefore, it is worth to analyse potential of cooperation with some third countries in achieving the RES targets set by the Directive and detailed in the National Renewable Energy Action Plans.
The article summarises the requirements imposed by the Directive 2009/28/EC for the trade with the third coun-tries of electricity from renewable energy sources. As an example, it analyses the existing renewable energy framework in Georgia in order to assess what further measures would be necessary to meet the requirements of the new EU Directive, and provides some recommendations.
MAIN PREREQUISITES OF THE DIRECTIVE ON RES
The The Directive 2009/28/EC essentially further harmonises the frameworks for the promotion of renewable energy across the EU Member States (MS) and for each MS sets binding overall targets for the share of energy from renewable sources in the gross final energy consumption in 2020. These targets are represented in Table 1 below.   Except the binding targets for each MS up to the year  2020, other main changes and amendments as opposed to  the previous Directives include the following points: 1) The Directive now integrates the areas of renewable electricity -RES e and bio-fuels that were previously treated separately. The scope has further been expanded to also include heating and cooling from renewable energy sources -RES th .
2) The previous indicative targets for the share of renewable energy sources in electricity consumption, and bio-fuels and other renewable energy sources in transport have been adjusted and expanded to 2020. Most notably, these targets are now mandatory.
3) Cross-border cooperation among Member States and with third parties is explicitly encouraged in the Directive, through statistical transfers of RES, and the development of joint projects and joint support mechanisms.
In terms of reaching the mandatory national targets, the Renewable Energy Directive provides the flexibility to use support schemes and measures of cooperation between different EU-27 and with third countries in accordance with Articles 6-11 of the Directives that will help to fulfil their The RES Directive also has provisions on guarantees of origin (GoO) and set requirements to the MSs: 1) By 31 December 2012, Contracting Parties should set up a body that supervises the issuance, transfer and cancellation of guarantees of origin in accordance with the requirements of the Directive.
2) By 31 December 2012, Contracting Parties should set up a body that issues guarantees of origin on request by a producer of electricity from renewable energy sources and, if appropriate, in response to a request by producers of heating and cooling from renewable energy sources in accordance with the requirements of the Directive.
Recently, the first three cooperation mechanisms among the EU MS have been thoroughly analysed in [3] . The authors concluded that these three mechanisms had their specific benefits and disadvantages:
Statistical transfers between Member States can be applied easily, without the negotiation of a complex framework, but if applied solely (i. e. not as part of joint projects or joint support schemes), they tend to be an ad-hoc instrument that might not help developing additional RES potentials.
Joint projects provide the opportunity to develop additional RES potentials in Europe and allow an active involvement of private RES project developers, but pose the risk of complicating the European RES support conditions and interfering with national support instruments.
Joint support schemes could expose the prospects for the medium to long-term future -potentially leading the way to a more coordinated EU support framework, but they also need intensive debate and coordination between individual Member States. For this reason, long lead times for their practical implementation can be expected.
Cost effects of international trade in meeting the EU renewable energy target were shown earlier in [4] . One of the issues discussed in the EU is harmonisation of RES support schemes. Article [5] tries to answer the question which op tions for a possible future harmonisation of European RES-E support schemes exist, which barriers might prevent their implementation and which political, economic and legal consequences are attached to it. The EU Commission will review the success of the currently existing support schemes and the implementation of the flexibility measures of the Renewable Energy Directive for 2020.
This article analyses the problems and opportunities of RES electricity trade with the third countries.
TRADE WITH THE THIRD COUNTRIES
As it was mentioned above, the Directive 2009/28/EC sets binding national RES targets. Some MS would struggle to meet their mandatory targets, which do not correlate with the domestic RES potential or are too expensive to achieve. Klessmann [6] looks at the following three mechanisms: joint projects between MS, joint support schemes and statistical transfers between MS. She evaluates them against 4 sub-criteria: effectiveness, cost-effectiveness, political and technical criteria. The author concludes that the performance of flexibility mechanisms largely depends on design features that have not been defined yet. The researcher also points out that the principle weakness of the joint project mechanism is that it is "negotiated from case-to-case, which could lead to complicated agreements and increased complexity of RES support in Europe". Further we will consider only Article 9 which sets requirements for joint projects between MS and third countries. Up to now, trade with the third country flexibility mechanism has not been studied systematically.
In order to meet MS target on production of electricity from renewable energy sources, one or more Member States may cooperate with one or more third countries. The RES electricity produced in a third country can be counted towards the national target only if the following conditions are met: 1) Electricity is consumed within the Community, and an equivalent amount of electricity is nominated to the interconnection capacity and registered in the schedule of balance by transmission system operators (Article 9.2 (a));
2) Electricity is produced by newly constructed or refurbished installation (Article 9.2 (b));
3) Electricity produced has not received support from the support scheme of a third country other than investment aid granted to installation (Article 9.2 (c)).
MS may apply to the Commission to include into national targets an amount of electricity from RES produced and consumed in a third country in the context of the construction of an interconnector between MS and the third country if: 1) Construction was started by 31 December 2016 -Article 9.3 (a);
2) It is not possible for the interconnector to become operational by 31 December 2020 -Article 9.3 (b);
3) It is possible for the interconnector to become operational by 31 December 2022 -Article 9.3 (c); 4) Interconnector is to be used for export of RES to the Community -Article 9.3 (d); 5) Interconnector is to be used for joint project producing energy from RES -Article 9.3 (e).
MS has to notify the Commission of the amount of electricity produced in a third country to count towards MS national targets -Article 9.4. Notification is to include:
1) Description of proposed installation -Article 9.5 (a);
2) Amount of electricity to be counted towards the MS national target -Article 9.5 (b);
3) Period during which electricity is to count towards the MS national target -Article 9.5 (c); 4) Amount of electricity from installation to be used by a third country -Article 9.5 (d).
The period specified in the notification is not to extend beyond 2020 -Article 9.6.
According to the MS forecasts that were submitted to the European Commission in December 2009, only a comparatively small quantity of energy is expected to be subject to the cooperation mechanisms: only five Member States expect to have a deficit of in total 2 Mtoe in 2020, less than 1% of the total renewable energy needed in 2020; ten Member States expect to have a surplus of in total 5. 
THE NATIONAL RENEWABLE ENERGY ACTION PLANS
The NREAPs were prepared in accordance with the template published by the Commission [7] . The NREAP provides detailed roadmaps of how each MS expects to reach its legally binding target. Most MSs plan to fulfil their RES targets domestically, but they recognise the uncertainty of their projections at this stage. Italy and Luxembourg plan to use joint projects and / or statistical transfers for target achievement. Sweden plans a joint support scheme with Norway. Only Italy shows a special interest in joint projects with third countries, and Table 2 summarises the forecast for quantities of renewable electricity which could be imported annually following the completion of the planned interconnection infrastructure.
Practically all NREAPs fail to present national procedural aspects to arrange statistical transfers or joint projects, including assigning of designated bodies and focal points.
TECHNICAL REQUIREMENTS FOR A JOINT PROJECT WITH THIRD COUNTRIES
As it was mentioned above, Article 9 of the RES Directive puts forward certain requirements for the MS and the third country hosting a joint project. For the purposes of measuring the target compliance with the requirements of this Directive concerning national overall targets, the amount of electricity produced from renewable energy sources in the third country is consumed in the Community and the following requirements are met:
• an equivalent amount of electricity to the electricity accounted for has been firmly nominated to the allocated interconnection capacity by all responsible transmission system operators in the country of origin, the country of destination and, if relevant, each third country of transit;
• an equivalent amount of electricity to the electricity accounted for has been firmly registered in the schedule of balance by the responsible transmission system operator on the Community side of an interconnector; and • the nominated capacity and the production of electricity from renewable energy sources by the installation refer to the same period of time;
• the electricity is produced by a newly constructed installation that became operational after 25 June 2009 or by the increased capacity of an installation that was refurbished after that date under a joint project; and • the amount of electricity produced and exported has not received support from the support scheme of a third country other than investment aid granted to the installation. So the physical transfer of the electricity produced from renewables in a third country should be physically transferred and consumed in the EU as it is presented in the Figure below.
If currently there is no interconnection between a third country and the EU, there is still a possibility to rea lise a joint project in the context of the construction of an interconnector with a very long lead-time between a Member State and a third country if the following conditions are met:
Construction of the interconnector was started by 31 December 2016;
It is not possible for the interconnector to become operational by 31 December 2020;
It is possible for the interconnector to become operational by 31 December 2022;
After it becomes operational, the interconnector will be used for the export to the Community of electricity generated from renewable energy sources;
The application relates to a joint project that fulfils the criteria described above and that will use the interconnector after it becomes operational, and to a quantity of electricity that is no greater than the quantity that will be exported to the Community after the interconnector becomes operational.
The proportion or amount of electricity produced by any installation in the territory of a third country, which is to be regarded as counting towards the national overall target of one or more Member States for the purposes of measuring compliance with Article 3 of the Directive 2009/28/ EC, shall be notified to the Commission. When more than one MS is concerned, the distribution between MS of this proportion or amount shall be notified to the Commission. This proportion or amount shall not exceed the proportion or amount actually exported to and consumed in the Community. The notification shall be made by each MS towards whose overall national target the proportion or amount of electricity is to count. The notification shall: describe the proposed installation or identify the refurbished installation; specify the proportion or amount of electricity produced from the installation which is to be regarded as counting towards the national target of MS as well as, subject to confidentiality requirements, the corresponding financial arrangements; specify the period, in whole calendar years, during which the electricity is to be regarded as counting towards the national overall target of the MS; and include a written acknowledgement of 2 conditions mentioned above by the third country in whose territory the installation is to become operational and the proportion or amount of electricity produced by the installation which will be used domestically by that third country.
The period specified shall not extend beyond 2020. The duration of a joint project may extend beyond 2020. A notification made under this Article may not be varied or withdrawn without the joint agreement of the Member State making the notification and the third country that has acknowledged the joint project accordingly.
CASE STUDY: TECHNICAL POSSIBILITIES FOR ELECTRICITY TRANSMISSION FROM GEORGIA TO THE EU
Georgia's electricity grid is connected with the neighbouring countries through the following lines:
330 kV line to Azerbaijan operated by Sakrusenergo; 220 kV line to Armenia operated by the Georgian State Electric System (GSE); 500 kV line to Russia operated by Sakrusenergo; 220 kV line via Abkhazia to Russia operated by GSE; and 220 kV line operating in the island mode to Turkey operated by Sakrusenergo.
GSE acting as a transmission system operator has announced the following expansion of the system: 1) Construction of new 500 kV substations and interconnections to Azerbaijan. The line should become operational in January-February 2012;
2) Construction of new 400 kV substations and interconnections to Turkey that should be finished by January 2013;
3) Construction of new 400 kV substations and interconnections to Armenia that will be operational in 2015. The electricity distribution company Energo-Pro is also building a 154 kV interconnection to Turkey that should be ready by 2013-2014. The future plans for the development of interconnection capacities are shown in Table 3 .
Currently, the RESe generation in Georgia has no state incentives. The State Programme "Renewable Energy 2008" provides support to investors only [10] . There is a lot of information on potential small hydro power projects available on the internet portal of the Ministry of Energy and Natural Resources.
Physical transfer of RES e via Turkey seems possible even now, though an additional study with a high level of details on the transit conditions via Turkey will be required.
The programme "Renewable Energy 2008" sets some limitation for RES e generators to sell electricity to the third parties. The Programme requires the power plants, in the winter season of each year during three months agreed by the memorandum, the electricity produced by them to be sold to the market operator (ESCO) to cover the domestic demand.
Further assessment of the available potential for the development of renewable energy sources in Georgia using methodologies (template of NREAP) adopted under Directive 2009/28/EC is suggested as a first step. Such an assessment will be a good basis to approach the EU Member States with the high commitment to develop joint projects under Article 9 of the EU RES Directive.
Secondly, it is recommended that the Ministry of Energy and Natural Resources of Georgia should designate a body (e. g. council represented by specialists from the Ministry of Energy, Georgian National Energy and Water Regulatory Commission -GNEWRC, GSE, ESCO) with the responsibilities to: approach designated authorities in the EU Member States with stringent commitments to implement joint projects under Article 9 of the Directive; approve notification to the EC and EU Member State designated authority under Article 9 of the Directive.
Further, the Ministry of Energy and Natural Resources of Georgia should carry out an overview of national rules concerning the certification, licensing and connection procedures that are applied to power plants and associated transmission and distribution network infrastructures for the production of electricity from renewable energy sources and make sure that:
the respective responsible national, regional and local administrative bodies for certification, licensing and connection procedures including spatial planning are clearly coordinated and defined, with transparent timetables for determining planning and building applications; comprehensive information on the processing of certification, licensing and connection applications for renewable energy installations and on available assistance to applicants is made available; rules governing certification, licensing and connection are objective, transparent, proportionate, do not discriminate between applicants and take fully into account the particularities of individual renewable energy technologies; administrative charges paid by consumers, planners, architects, builders, equipment and system installers and suppliers are transparent and cost-related.
Transmission system operators and distribution system operators should provide any new producer of energy from renewable sources wishing to be connected to the system with the comprehensive and necessary information required, including: a comprehensive and detailed estimate of the costs associated with the connection; a reasonable and precise timetable for receiving and processing the request for grid connection.
GNEWRC should ensure that the charging of transmission and distribution tariffs does not discriminate against electricity from renewable energy sources, including in particular electricity from renewable energy sources produced in peripheral regions, such as island regions, and in regions of low population density. The Ministry of Energy and Natural Resources should also revise the requirement set by the "Renewable Energy 2008" Programme. The conditions of electricity transition through Turkey should be studied in details.
CONCLUSIONS
1. In order to meet its target on production of electricity from renewable energy sources set by the RES Directive, EU Member State may cooperate with other Member States and also with third countries. Electricity produced using renewable energy sources in a third country can be counted towards the national target if some strict conditions are met. 2. As a potential country for cooperation with the EU in RESe trade is Georgia. Georgia has a huge available potential for the development of renewable energy sources as well as technical possibilities (existing and planned) for cooperation with the EU Member States. Assessment of the potential using methodologies adopted under Directive 2009/28/ EC will be a good basis to approach the EU Member States with the high commitment to develop joint projects under Article 9 of the EU RES Directive.
3. The Ministry of Energy and Natural Resources of Georgia should carry out an overview of national rules concerning the certification, licensing and connection procedures that are applied to power plants and associated transmission and distribution network infrastructures for the production of electricity from renewable energy sources in order to harmonise them with the EU ones. 
